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(54) Catheter with filter and thrombldlscharfle device 



(57) This invention relates to a catheter comprising 
a tube-like basic body with a distal and a proximal end, 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The filter element is formed by a number of strip- 
shaped wall sections of the basic body defined in 



between longitudinal cuts evenly distributed around the 
circumference and furthermore comprises a means for 
moving the sections of the basic body positioned on 
either side of the wall sections towards each other in 
order to make the wall sections bend outwards. 
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Description 

The invention relates to a catheter comprising a 
tube-like basic body with a distal and a proximal end 
and wherein an expandable filter element has been s 
arranged to the distal end. Such a catheter is introduced 
Into a patient during surgery in order to collect thrombi 
and to prevent that these finish up for instance in the 
vascular system of the lungs and cause an embolism. 
The filter element of such a catheter is usually posi- 10 
ttoned in the vena cava. 

The collected particles are removed or reduced in 
size by withdrawing the filter or by disintegrating them 
locally. 

When removing the particles by withdrawing the is 
catheter, there is a risk that they might come loose of 
the filter element and still will finish up at unwanted posi- 
tions in the Wood stream. Removal of the particles by 
allowing them to disintegrate locally can take up quite 
sometime. 20 

The object of the invention is to provide a catheter 
of the type as described in the preamble with which the 
said drawbacks are removed. 

This aim is achieved with the catheter according to 
the invention as characterised in daim 1 . As a result the 25 
thrombi collected by the filter element can be frag- 
mented and removed from the body. This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 30 
wards until they make contact with the wall of the Wood 
vessel inside of which the filter element is placed. The 
thrombi arrested by the filter element are sucked into 
and remain enclosed within the filter element urttill these 
are removed. Prior to introducing the catheter, the wall ss 
sections are straightened by moving the ends of the 
basic body situated on either side of the wall sections 
away from each other. As a result the catheter will 
obtain a small cross-section equal to that of the basic 
body not provided with the longitudinal cuts, so that the 40 
catheter can be introduced with a minimum of traumatic 
effects. 

A very suitable embodiment of the device for reduc- 
ing JbaJhrombMn^^ 



ised in claim 2. A stream of liquid under pressure. <5 
supplied via the pressure lumen, flows out of the jet noz- 
zle in the form of a jet and engages sections of thrombi 
which are fragmented due to the energy of the jet. The 
thrombus fragments are conveyed by the jet to the dis- 
charge opening and removed via the discharge lumen, so 

A very suitaWe embodiment of the catheter accord- 
ing to the invention is characterised in claim 3. By mov- 
ing the inner and outer tube-like bodies in relation to one 
another the strip-shaped wall sections can be bent out- 
wards or stretched respectively. On introducing the 55 
catheter, the inner tube-like body is moved as much as 
possiWe in the relatively distal direction inside the outer 
tube-like body, so that the strip-shaped wall sections will 
be stretched. After positioning the distal end of the cath- 



eter, the inner tube-like body is moved in the relatively 
proximal direction in the outer tube-like body, as a result 
of which the strip-shaped wall sections win bend out- 
wards and consequently form the filter element 

Additionally the measure as set out in daim 4 is 
preferably employed. The inner tube-like body is in that 
case essentially made in the form of a suction catheter, 
wherein all parts required for the reduction and removal 
device are received in this inner tube-like body. 

By employing the measure as set out in claim 5 it is 
ensured that the reduction and removal device can con- 
tinue to work properly without getting Wocked. On acti- 
vating the reduction and removal device, first those 
parts of the thrombi extending as fares in between the 
bent wan sections of the filter element are engaged, 
after which gradually the entire structure is fragmented 
and removed. 

PreferaWy the measure as set out in daim 6 is 
employed. The discharge lumen does not need to be 
connected in that case to a separate source of suction. 
As a result of the ejector action a sufficient f tow is main- 
tained in the discharge lumen without applying addi- 
tional suction. 

The invention will be explained in greater detail in 
the following description with reference to the attached 
drawings. 

Figure 1 shows schematically the application of a 
catheter according to the invention. 

Figure 2 illustrates the distal end of a catheter 
according to the invention when being positioned in the 
Wood vessel. 

Figure 3 shows a view corresponding to that of fig- 
ure 2 in which case the filter element is illustrated in 
working state. 

As is illustrated schematically in figure 1. a catheter 
1 according to the invention is introduced into a patient 
2. in order to position a filter element 3 at the distal end 
of the catheter 1 inside a Wood vessel, in particular in 
the vena cava. 

The catheter 1 comprises a tube-like basic body 4 
with a filter element 3. still to be explained in greater 
detail, at the distal end and a connecting member 5 at 
the proximal end. 

The connectin g member 5 comprises in this exam- 



ple of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
the usual manner for the purpose of positioning the 
catheter 1. 

Furthermore the connecting member 5 comprises a> 
discharge connection 7 which is connected with the dis- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is connected with a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tube-like body 14 
received therein in a, in a longitudinal direction, movaWe 
manner. The outer tube-like body 13 and the inner tube- 
like body 1 4 are connected to each other with their distal 
ends At the very end. a tip 1 7. made of a soft material. 



has been arranged in order to prevent trauma on 
durtonof.hecatheter 1 1ntothe btoo^ v^eT^ 

At the distal end of the outer tube-like body 13 a 
number of longitufina) cuts 15. disZte^evLv 
around the circumference, have been ' 
strip-shaped wall sec- tions 16 in beS* 6 J f^ 0 * 
wa« sections 16 together form the SXZZ 
By pulling the inner ttbe-like body 14 at the n S 
ene -of the catheter 1 over a limited^isbnce^S 
to the outer tube^ka body 13 outwent 1 - 
shaped wa,, sections are Put'u^der a^'^tS " 

ftJL"J! " e ,hat thfo,T * i as fr ™ a certain size 
loving through the Wood vessel 12. will be eoEJeSE 
he Wer element formed by the wall section? 7b** « 
■r^outwarts.and tha, at the same CthTb.^ 
"ow in a normal manner through these wall sec£ns 

The inner hfce-like body 14 comprises fl»*L 
mentioned pressure lumen 18 corv^^ A * 

the pressure lumen 1 8 is connected with a" anS* 

jet nozzle 19. The jet nozzle 19 is directed at a dl 

In addition to the pressure lumen and the discharge 

Zn*!r ner J Ube - Bke tXXly 14 Arises another 
lumen for the guide wire 9. 

men f^, S ^!°" S °' tflrombi Reeled by the fifter ele- " 
ment will extend as far as inside the space defined bv 

reduce , tha thrombi in size and remove them. 0 qu « 
Ttl ,£? 6 1 5 ^" 6 " 10 * a Pressure connection „ 
zleTgt the^' 'Tk i6t ,eaVeS U,e ""^re "oz- 
eno sevens X°*° , !L e CpeninB The 

itf arvf^ ^ "W "y this liquid 

elaTj* SiZ9 by mechanical ection and 

enframed through tha discharge opening 20 in the dfe- <5 
charge lumen. In order to stimulate the discharge ftow a 

arfn^ f " "£? °* ^ SUC6 '° n SC6on ' »rombi 
th« ° f 2? SUCk8d fUrthw into tt,e ^ce defined by 
the wdl sectors 1 6 where they are gradually reduc«i h » 

Tha jet nozzle 19 and the discharge opening 20 
can. ,n a suitable manner, be arranged anddfaLf 
sioned in relation to each other *1X£!££ 
low of liquid laaving ,ha jet nozzle 19a ea^an ej£ * 

out a^H 7 6 ' Umen ' 0Wan,S *• «»*"•» ^ 
out addt-ona. suct.on action at the discharge connec- 
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It will be clear that the thrombi reduction and cfis- 

l<sm forming, the catheter can be r^ZZi 
achieve this, the inner t^^^tTL* 

stretched again into the state illustrated in fin^TT^ 
catheter wi-l, men have resumed SaS^ 6 
section, so that it can be withdrawn eas™ 

Claims 

1. ^^^^"Batube-liTcebasicbodywitha 
2" end a proximal end. wherein thTca^l" 

tions o ^ m ^ er 01 ^aped wall sec- 
innl^- 68810 define d in between 
tongrtudinal cuts e/enly distributed around the dr" 
~mterence. and furthermore prising a m^ s 

hoUl! ? secti °ns towards each other 
"order to me ^ secfions ^ 

r _ a . d ^ C8 for redudn ° in size and 

removing them 

2. Catheter as claimed in daim 1. wherein the thron*i 
Eduction and discharge device conprises at 
^zzleconnected wim a pressure lumen inside the 
Basic body pointing in the proximal direction and a 
^charge opening, formed opposite the jet noSa 
wh,ch is connected to a discharge lumen 

3 - ^T**? aim « i in c^in, 1. comprising an outer 
tiAe-fike body and an inner tube-like body received 
!™ m a manner, which are connected 

^ 8 ' ** distal ends and wherein the 

^ .K P '?, Wa SeCti0ns nava te en formed in the 
outer tube-like body. 

4. Catheter as claimed in claim 2 and 3. wherein the 
pressure lumen and the discharge lumen have 
been recerved inside the inner tube-like body 



5. Catheter as claimed in claim 4, wherein the jet noz- 
zle and the discharge opening are positioned inside 
the longitudinal section of the catheter wherein the 
longitudinal cuts extend. 
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Catheter as daimed in one of the claims 2 * 
wherein the jet nozzle has been rv^n J ' 5 ' 
o-irnens^ 

such a way that they form an ejector "* 
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